We investigated the association between polycystic ovarian syndrome, dyslipidemia and glucose intolerance in a cross sectional analysis comparing 50 patients with polycystic ovary syndrome and 50 patients without the disease (control group) who were attending the Infertility clinic. Variables of interest were their body-mass index (Kg/m 2 ), fasting and blood glucose levels after a 75 gram oral glucose tolerance test and their total cholesterol (mmol/L), total triglycerides (mmol/L), high density cholesterol lipoprotein (HDL) cholesterol (mmol/L) and, low density lipoprotein cholesterol (mmol/L) levels. Except for HDL where significantly lower values were observed, significantly higher levels were detected in patients with PCOS than that of the control group. The difference persisted even when the obesity index were adjusted and matched. We conclude that both glucose intolerance and dyslipidemia were significantly associated with PCOS irrespective of the obesity index.
Introduction
The polycystic ovary syndrome (PCOS) affects up to 10% of women during the childbearing years [1] . It is commonly seen in infertile patients. The disease is characterized by insulin resistance and hyperandrogenism [2] . While insulin resistance may result in glucose intolerance, it takes both insulin resistance and the hyperandrogenic state to cause the dyslipidemia seen in these patients [3] [4] [5] [6] . The long term complications of these abnormalities are an increased risk to cardiovascular events and thus cardiovascular morbidity, especially in women with excessive body weight [7] .
Interestingly, these metabolic aberrations in glucose intolerance and dyslipdemia have been reported to vary with race and ethnicity [8, 9] . Most of the studies however appear to be confined to Western or Hispanic populations; as recent reports in Asian populations are not common.
Obesity is a common feature of the disease but based on the accepted definition for PCOS {10], it is not one of the criteria for a diagnosis. Although several reports on the association between glucose intolerance and/or dyslipidemia with obesity have been demonstrated [7, 11] , others have reported otherwise [12, 13] .
The purpose of the study therefore was to investigate if glucose intolerance and dyslipidemia were present in our multi-ethnic population suffering from PCOS regardless, of their obesity index.
Patients and methods
A cross sectional analysis of 50 patients with PCOS was conducted against 50 patients without PCOS. Both cohorts were recruited whilst they were attending the Patients who were specifically excluded were those who were diagnosed to be glucose intolerance or diabetes, those who were current or immediate past users (within 3 months) of hormones that could interfere with their ovarian functions e.g. clomiphine citrate and those who were on insulin-sensitizing agents (e.g. All parameters of dyslipidemia were also found to be significantly greater in the PCOS group. Obesity had a minimal impact on the results. 
Discussion
The results of the present study indicate that glucose intolerance and dyslipidemia are significantly associated with PCOS. Obesity had only a marginal impact on the results. These results were comparable to that previously reported [3] .
Although we showed that obesity had only a marginal impact, others have shown that the effect of PCOS on plasma lipids was amplified due to higher BMI [11] . In a review of studies comparing overweight obese PCOS with matched controls, a less favourable lipid profile was observed in the obese group in two thirds of studies.
Lowered HDL-cholesterol was the most prominent difference seen followed by higher triglycerides and finally higher LDL-cholesterol [11] .
Although the pathogenesis of PCOS is still elusive, the endocrinology abnormality may have been attributed to an increase in luteinising hormone release which results in the increase in ovarian androgen production, a process that can be aggravated by insulin resistance [11] .
The association between insulin resistance and PCOS is well-established ,affecting about 50% to 70% of PCOS women [14] . In a review, between 33% and 47% of these women have associated metabolic syndrome the essential feature being dyslipidemia [15] . The mechanism by which dyslipidemia occurs has been postulated as a multistep process involving hyperandrogenism, anovulation and insulin resistance [11] .
Others also report that glucose intolerance is significantly increased in patients with PCOS, ranging from 18 %to 40 % of patients. There is also an increased prevalence of Type 2 diabetes; 15% when compared to the general population of 2.3% [16] . The underlying cause for the glucose intolerance is most probably due to insulin resistance. Because of insulin resistance plays a central role in the pathogenesis of glucose intolerance, the use of metformin has become the drug choice for treating this condition [11] .
Notwithstanding the robust finding of the results this Based on the Rotterdam Classification system, neither abdominal obesity, insulin resistance nor dyslipidemias are included as a criteria for a diagnosis of PCOS [10] . However, because of the increasing evidence that these abnormalities are common features of PCOS, comments have been made about the need to broaden the diagnostic criteria by including them [17] .
In conclusion, our results demonstrate with a certain degree of limitation that the presence of dyslipidemia and glucose intolerance exists in infertile women with PCOS.
It is therefore important that we do not ignore these factors in managing patients with PCOS. Regular review of their metabolic status and advice on preventive measures of the long term complications should therefore be emphasized.
